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Background: Exposure to secondhand cigarette smoke is an important health 
hazard. This study was designed to assess the sociodemographic risk factors 
related to women's exposure to secondhand smoke. 

Materials and Methods: A case-control analysis of data collected as part of a 
prospective cohort study was conducted. Participants were 340 female Tehran 
residents exposed to cigarette smoke. Women consented to participate in this 
study and completed a questiormaire containing socio-demographic 
characteristics, household characteristics and smoking status at home through a 
face-to-face interview. Factors related to women's exposure to secondhand 
smoke were assessed using the multivariate logistic regression model. 
Results: The final multivariate logistic regression model showed that lower 
levels of education (p=0.002) and social class (p=0.03) increase the risk of 
exposure to secondhand smoke in women. 

Conclusion: These results support the effect of women's educational level and 
social class on their exposure to secondhand smoke. 



Key words: Secondhand smoke exposure. Women, Characteristics 



INTRODUCTION 

Tobacco use is a constant threat to the health of women 
and future generation, affecting a woman's life from birth 
to fertility, adulthood and menopause (1), and 
compromising their quality of life (2). Cigarette smoking is 
the most common type of tobacco use worldwide. The 
prevalence of smoking has decreased in industrialized 
countries; however, it is increasing in developing countries 
like Iran (1). Tobacco use, especially cigarette smoking, 
passively exposes others to secondhand smoke at home, at 
work or in public places (3). Previous studies indicate that 
approximately 43% of non-smokers are exposed to 
cigarette smoke in various locations (4). 



Scientific studies over the past decades have shown 
numerous hazards of smoke exposure in children and 
adults (5). Secondhand smoke exposure increases the risk 
of various diseases including respiratory diseases, asthma, 
chronic bronchitis, emphysema, cardiovascular disorders, 
and cancer (6,7). 

Exposure to secondhand smoke not only jeopardizes 
the physical health but also endangers mental health, 
resulting in lower mood, sleep disorders, and depression 
(8,9). According to recent reports, more than 250 million 
women worldwide are passive smokers (10) and in Iran, 
the rates of current cigarette smoking were 26.1% in men 
and 3.2% in women (11). A recent study conducted in 
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Tehran showed that 35.7% of famiUes had at least one 
smoker member at home (the husband in 97.8% of cases) 
(12). Thus, women are the minority in terms of smoking in 
Iran because of cultural barriers. This profile implies that 
women are the main at risk population for secondhand 
smoke exposure (13). 

Some studies have shown that numerous factors 
including social class, educational level and smoking 
status, can affect secondhand smoke exposure in women 
(11,13). These factors are different in various populations. 
Recognizing these factors can provide valuable 
information to design strategies for reduction of 
secondhand smoke exposure and smoking cessation 
programs (14). 

Considering the lack of a similar study in Iran, this 
study was designed to determine the risk factors related to 
secondhand smoke exposure in women. 

MATERIALS AND METHODS 

Sampling of Participants 

The data in the present study were collected as part of a 
prospective study on the effect of secondhand smoking on 
breastfeeding. This is a case-control study conducted in 
2011. Using the smoking prevalence among men in Iran 
(26%), obtained from the previous studies (11), a 
confidence interval of 95%, and power of 80%, a minimum 
of 170 women were required per group. The study 
population consisted of all women residing in Tehran. 
Participants were 340 women referring to five health care 
centers in southern Tehran. 

The inclusion criteria were as follows: age 18-35, 
Iranian race, non-smoker without substance abuse, 
resident of Tehran, providing an informed consent and 
women in the case group had to have exposure to cigarette 
smoke only. Smoker members in the family with reported 
usage of other addictive substances or being under 
smoking cessation treatment were excluded from the 
study. 

A questionnaire consisting of three parts, 12 questions 
on demographic characteristics, 3 questions on household 



characteristics and 10 questions on smoke exposure status 
was completed thorough face-to-face interview. The 
questionnaire was derived from the study of Baheiraei et 
al. with permission of the principal investigator (15). The 
questionnaire was reviewed by 7 experts of public health 
to ensure its cultural appropriateness and was validated in 
a pilot study. An acceptable one-week reliability test with a 
minimum Kappa coefficient of 0.82 for qualitative variables 
and minimum Pearson's correlation coefficient of 0.80 for 
quantitative variables was obtained. 

A total of 358 subjects who met the inclusion criteria, 
were invited to participate and almost all women (340 or 
95%) agreed to participate in the study. Prior to 
participation, all women provided written informed 
consent. This study was also approved by the Ethics 
Committee of Tehran University of Medical Sciences. The 
case group consisted of women who reported daily 
exposure to at least one cigarette smoke at home, and the 
control group comprised of women who reported no 
exposure to cigarette smoke at home. 
Factors related to smoke exposure 

Factors related to secondhand smoke exposure in 
women included the socio-demographic characteristics of 
families (age, level of education, occupation, social class, 
number of children, income and marital status), household 
characteristics (crowding index, home size), the place of 
exposure, the number of smokers in the family, the number 
of cigarettes smoked per day in presence of women and 
smoke-free rules at home which were all obtained by the 
questionnaires and through face-to-face interview. 

Social class was assessed using the classification 
proposed by the United State Library of Congress (16), 
including four categories based on the occupation of the 
head of household: upper class (large landowners, 
industrialists, financiers, and merchants); middle class 
(managers of private and nationalized companies, teachers, 
medium-scale landowners, clergy and military officers); 
working class (skilled and semi-skilled workers in manual 
occupations: industry, construction, and so forth); and 
lower class (unemployed or seasonal laborers and 
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unskilled workers such as porters, street cleaners, street 
vendors, gardeners, laundry workers, and bakery 
workers). 

The adequacy of family income was assessed in three 
categories reflecting the family monthly income status 
according to the classification proposed by Baheiraei et al. 
(15), including: adequate (satisfied with the monthly 
income), relatively adequate (fairly satisfied with the 
income), and inadequate (dissatisfied with the monthly 
income). 
Data analysis 

The factors related to smoke exposure of women were 
evaluated using multivariate logistic regression analysis. 
All data were analyzed using the Statistical Package for the 
Social Sciences (SPSS version 16; SPSS Inc., Chicago, IL). 

RESULTS 

Characteristics of Participants 

The mean age of women was 27.3 years (SD = 4.3); they 
were all married, except for one woman in the case group. 
In this study, 156 women (91.8%) in the case group and 147 
women (86.5%) in the control group were housewives. 
Three-hundred and twelve households (91.76%) were 
categorized as highly populated and 130 individuals 
(76.5%) in the case group and 114 (67.1%) in the control 
group had a relatively adequate income. 

As shown in Table 1, the socio-demographic 
characteristics of the exposed and non-exposed women 
were compared. The two groups were similar except for 
four variables of age, social class and level of education of 
women and their husbands. Exposed women had a higher 
mean age and a lower level of education compared to non- 
exposed women. Forty-three women (25.3%) in the case 
group were older than 25 years, versus 29 women (17.1%) 
in the control group (p = 0.06). One hundred and twenty- 
one women (71.2%) in the control group had high school 
diploma or higher educational levels versus 85 women 
(50%) in the case group (p < 0.001). 

The level of education of smoking husbands was lower 
than non-smoking men, as 100 husbands (58.8%) in the 



control group had a high school diploma or higher degrees 
versus 75 husbands (44.1%) in the case group (p = 0.02). 
Women's secondhand smoke exposure 

Secondhand smoke exposure status of exposed women 
is presented in Table 2. In 151 families (88.8%) in the case 
group, the husband was the smoker and in 19 families 
(11.2%), other family members were smokers. According to 
findings, all women in the case group had daily exposure 
to cigarette smoke at home and approximately 17% were 
exposed to cigarette smoke daily both inside and outside 
their households. These findings may indicate that women 
are more often exposed to cigarette smoke at home than in 
public places. 

According to the women's reports, the mean number of 
cigarettes smoked daily in their presence at home was 6 
cigarettes (range = 1-40) and the mean duration of 
exposure was 30 min (range = 3-200) per day. In 24.8% of 
households in the exposed group smoking was allowed at 
home, more than half the households (75.2%) had relative 
ban of smoking at home (smoking was allowed in the 
balcony, in staircase and beside the opened window), and 
no household had absolute restriction of smoking at home. 
Factors related to women's secondhand smoke exposure 

To evaluate factors related to secondhand smoke 
exposure in women, the variables including social class, 
educational level of husbands, women's age and 
educational level were entered into logistic regression 
model. The multivariate logistic regression model showed 
that lower levels of education increased the risk of 
women's exposure to secondhand cigarette smoke 
(p=0.002). Women with an elementary education were 
more likely to be exposed to cigarette smoke compared 
with those who had a high school diploma or higher levels 
of education (OR = 2.43; 95% CI: 1.19-4.93). Women who 
had lower levels of social class were exposed to cigarette 
smoke more often than those of upper social classes 
(p=0.03). Therefore, a higher level of education and social 
class in women reduced the risk of their exposure to 
secondhand smoke. The result of multivariate logistic 
regression analysis is presented in Table 3. 
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Table 1. Socio-demographic characteristics of participants 



Characteristics 



Case 
(n = 170) 



Control 
(n = 170) 



P-value* 



Woman's age (years) 

<25 
>25 



127 (74.7) 
43 (25.3) 



141 (82.9) 
29(17.1) 



0.06 



Husband's age (years) 

<30 

30-35 

>35 



46 (27.1) 
80 (47.1) 
44 (25.9) 



44 (25.9) 
91 (53.5) 
35 (20.6) 



0.41 



No. of children 

1 

>1 



92 (54.1) 
76 (45.9) 



97(57.1) 
73 (42.9) 



0.58 



Maritai status 

Married 
Divorced 



169 (99.4) 
1 (0.6) 



170(100) 
0 



Woman's educational level 

Elementary 
Intermediate 

High school diploma and higher 



37 (21.8) 
48 (28.2) 
85 (50) 



22 (12.9) 
27 (15.9) 
121 (71.2) 



<0.001 



Husband's educational level 

Elementary 
Intermediate 

High school diploma and higher 



24(14.1) 
71 (41.8) 
75(44.1) 



21 (12.4) 
49 (28.8) 
100 (58.8) 



0.02 



Woman's occupational status 

Employed 
Housewife 



14 (8.2) 
156 (91.8) 



23 (13.5) 
147 (86.5) 



0.11 



Adequacy of family Income 

Adequate 

Relatively adequate 
Not adequate 



21 (12.4) 
130 (76.5) 
19(11.2) 



34 (20) 
114(67.1) 
22 (12.9) 



0.11 



Social class by husband's occupation 

Lower class 
Worl<lng class 

Middle class 
Upper class 



55 (45.3) 
26 (15.3) 
80 (34.1) 
9 (5.3) 



34 (14.7) 
20(11.8) 
110(70) 
6 (3.5) 



0.002 



Crowding index 

Low(<1) 
Moderate (1) 
High (>1) 



I (0.6) 

II (6.5) 
158 (92.9) 



1 (0.6) 

15(8.8) 
154 (90.6) 



0.77 



Home size, mean ± SD (m^] 
Range 



60.64 ± 20.72 
20-145 



62.32 ± 21.95 
25-170 



0.47 



Values are presented as n (%) unless otheradse indicated. 
*Chi-square test and independent t test, significant at p < 0.1 
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Table 2. Smoke exposure status in women. 



Factors /\/=170 

Source of smoke exposure 

Home 142 (83.5) 

Home and other places 28(16.5) 

No. of smokers 

1 160(94.1) 

>1 10(5.9) 

No. of exposures to cigarette smoke per day 

<10 121 (71.2) 

>10 49(28.8) 

Mean exposure duration (min) (range) 29.81 (3-200) 

Smoke free rules at tiome 

Allowed 42 (24.8) 

Not allowed, with some exceptions 128 (75.2) 

Never allowed 0 



Values are presented as n (%) unless otherwise indicated. 
Table 3. Factors related to secondhand smoke exposure in women: Multivariate logistic regression analysis. 



Factors OR 95% CI p value 

Woman's age (years) 

<25 0.59 0.34-1.02 0.06 

>25 1 - - 

Woman's educational level 

Elementary 2.43 1.19-4.93 0.002 

Intermediate 2.22 1.24-3.96 0.007 

High school diploma or university education 1 

Husband's educational level 

Elementary 0.9 0.41-1.99 0.8 

Intermediate 1.47 0.88-2.46 0.13 

High school diploma or university education 1 

Social class by husband's occupation 

Lower class 1.897 1.203-2.43 0.03 

Working class 1.714 1.283-2.12 0.02 

Middle class 1.602 1.122-1.08 0.02 

Upper class 1 
Abbreviation; OR, odds ratio; CI, confidence interval. 



DISCUSSION 

This study showed that social class and level of 
education are associated with women's secondhand smoke 
exposure. Xiao et al. reported that younger women are at a 
greater risk of exposure to secondhand smoke (17) such a 
relationship was not found in the present study. In our 



study, the smoker members in the households were 
husbands. This finding showed that smoker men should be 
the target group for health warnings. 

Numerous studies performed in different coimtries 
reported conflicting results regarding the relationship 
between the educational level and smoking status. For 



Tanaffos 2013; 12(2): 41-47 



46 Secondhand Smoke Exposure in Women 



instance, some studies were able to confirm that lower 
levels of education increase the risk of exposure to 
secondhand smoke (17,18). In a study in the United States, 
women were asked about smoking habits. It was foimd 
that women reporting high level exposure were more 
likely to have no college education (19). 

In a study conducted by Ma et al. secondhand smoke 
exposure was significantly associated with educational 
levels, and participants with graduate degrees were at 
lower risk of smoke exposure than individuals with lower 
educational levels (20). In contrast; this finding has not 
been shown in some other studies (12,21). Shiva and 
Padyab stated that awareness and insight are more 
essential than knowledge in adopting an appropriate social 
behavior, and having knowledge (education) does not 
necessarily reflect awareness (12). 

In the present study, it was shown that a higher level of 
education and social status in women reduced the risk of 
their exposure to secondhand smoke. The results of the 
present study indicated that wives of unemployed or 
unskilled workers had more exposure to cigarette smoke 
than those of skilled workers and employers. Shiva and 
Padyab revealed the lower prevalence of smoking in 
higher social classes (12). Furthermore, Kelishadi et al. 
reported poverty to be a risk factor for smoking (22). These 
results show that families in lower social classes suffer 
more from the negative effects of secondhand smoke 
exposure. Thus, an approach of no smoking at home and 
avoidance of passive smoking is possibly necessary in 
these households. 
Study strengths and limitations 

Iran has high tobacco consumption rate because of high 
smoking rate of about 26% by Iranian men. Women are the 
minority in terms of smoking in Iran because of cultural 
barriers: smoking is considered an undesirable practice 
among women, and it is actually looked upon as a 
disgraceful behavior in the Iranian society (23). One of the 
most important strength points of this study was recruiting 
a large group of non-smoking women in smoking 
households. 



The limitations of this study included relying on 
subjective questionnaires and not measuring cotinine 
levels objectively in the laboratory. However, many other 
studies relying on self-reports about smoke exposure have 
found an accurate correlation between cotinine levels and 
self-reports, indicating the suitability of questiormaires as a 
means of measuring exposure (24,25). In addition, not 
considering lifestyle and dietary habits is another 
limitation of this study. Finally, it seems that the 
generalizability of the study results may be limited because 
all participants were married in this study. This limitation 
needs to be addressed in future studies. 

This study supports the effect of social class and 
educational levels on secondhand smoke exposure of 
women in Tehran. In order to reduce secondhand smoke 
exposure, its determinant factors should be controlled. 
Based on the present study results, it seems that improving 
women's awareness and insight about cigarette smoke 
exposure can promote health status. Prevention of 
secondhand cigarette smoke exposure is being emphasized 
as a crucial factor for social and public health. 

Acknowledgment 

This research was supported by Tehran University of 
Medical Sciences (TUMS) grant no. 89-03-28-11484. We 
would like to thank all the participants in this study. 

REFERENCES 

1. Kyu HH, Georgiades K, Boyle MH. Maternal smoking, biofuel 
smoke exposure and child height-for-age in seven developing 
countries. Int J Epidemiol 2009; 38 (5): 1342- 50. 

2. Nakata A, Takahashi M, Swanson NG, Ikeda T, Hojou M. 
Active cigarette smoking, secondhand smoke exposure at 
work and home, and self-rated health. Public Health 2009; 123 
(10): 650- 6. 

3. Wdowiak A, Wiktor H, Wdowiak L. Maternal passive 
smoking during pregnancy and neonatal health. Ann Agric 
Environ Med 2009; 16 (2): 309- 12. 

4. Rogers JM. Tobacco and pregnancy: overview of exposures 
and effects. Birth Defects Res C Embryo Today 2008; 84 (1): 1- 
15. 



Tanaffos 2013; 12(2): 41-47 



Baheiraei A, et at Al 



5. Dorea JG. Maternal smoking and infant feeding: breastfeeding 
is better and safer. Matem Child Health J 2007; 11 (3): 287- 91. 

6. Flouris AD, Metsios GS, Carrillo AE, Jamurtas AZ, 
Gourgoulianis K, Kiropoulos T, et al. Acute and short-term 
effects of secondhand smoke on lung function and cytokine 
production. Am J Respir Crit Care Med 2009; 179 (11): 1029- 
33. 

7. Flouris AD, Vardavas CI, Metsios GS, Tsatsakis AM, 
Koutedakis Y. Biological evidence for the acute health effects 
of secondhand smoke exposxu-e. Am } Physiol Lung Cell Mol 
Physiol 2010; 298 (1): L3- L12. 

8. Alberg AJ, Kouzis A, Genkinger JM, Gallicchio L, Burke AE, 
Hoffman SC, et al. A prospective cohort study of bladder 
cancer risk in relation to active cigarette smoking and 
household exposure to secondhand cigarette smoke. Am J 
Epidemiol 2007; 165 (6): 660- 6. 

9. Nakata A, Takahashi M, Haratani T, Ikeda T, Hojou M, 
Fujioka Y, et al. Association of active and passive smoking 
with sleep disturbances and short sleep duration among 
Japanese working population. Int J Behav Med 2008; 15 (2): 81- 
91. 

10. Mennella JA, Yourshaw LM, Morgan LK. Breastfeeding and 
smoking: short-term effects on infant feeding and sleep. 
Pediatrics 2007; 120 (3): 497- 502. 

11. Meysamie A, Ghaletaki R, Haghazali M, Asgari F, Rashidi A, 
KhalUzadeh O, et al. Pattern of tobacco use among the Iranian 
adult population: results of the national Siu^ey of Risk Factors 
of Non-Communicable Diseases (SuRFNCD-2007). Tab 
Control 2010; 19 (2): 125- 8. 

12. Shiva F, Padyab M. Smoking practices and risk awareness in 
parents regarding passive smoke exposure of their preschool 
children: a cross-sectional study in Tehran. Indian J Med Sci 
2008; 62 (6): 228- 35. 

13. 13 Wipfli H, Avila-Tang E, Navas-Acien A, Kim S, Onicescu G, 
Yuan J, et al. Secondhand smoke exposure among women and 
children: evidence from 31 countries. Am J Public Health 2008; 
98 (4): 672- 9. 

14. Baheiraei A, Kharaghani R, Mohsenifar A, Kazemnejad A, 
Mota A, Sharifi Milani H, et al. Factors Associated with 
Secondhand Smoke Expostu-e in Infants. Tanaffos 2010; 9 (2): 
43-49. 



15. Baheiraei A, Banihosseini SZ, Heshmat R, Mota A, Mohsenifar 
A. Association of self-reported passive smoking in pregnant 
women with cotinine level of maternal urine and umbilical 
cord blood at delivery. Paediatr Perinat Epidemiol 2012; 26 
(1): 70- 6. 

16. United State Library of Congress. A Country Study: Iran, 2008. 
http://www.lcweb2.loc.gov/frd/cs/irtoc.html 

17. Xiao L, Yang Y, Li Q, Wang CX, Yang GH. Population-based 
survey of secondhand smoke exposure in China. Biomed 
Environ Sci 2010; 23 (6): 430- 6. 

18. Sarrafzadegan N, Toghianifar N, Roohafza H, Siadat Z, 
Mohammadifard N, O'Loughlin J. Lifestyle-related 
determinants of hookah and cigarette smoking in Iranian 
adults. / Community Health 2010; 35 (1): 36- 42. 

19. Iribarren C, Friedman GD, Klatsky AL, Eisner MD. Exposure 
to environmental tobacco smoke: association with personal 
characteristics and self reported health conditions. / Epidemiol 
Community Health 2001; 55 (10): 721- 8. 

20. Ma GX, Tan Y, Fang CY, Toubbeh JL Shive SE. Knowledge, 
attitudes and behavior regarding secondhand smoke among 
Asian Americans. Prev Med 2005; 41 (2): 446- 53. 

21. Martinez E, Kaplan CP, Guil V, Gregorich SE, Mejia R, J Perez- 
Stable E. Smoking Behavior and Demographic Risk Factors in 
Argentina: A Population-Based Survey. Prev Control 2006; 2 
(4): 187- 97. 

22. Kelishadi R, Mokhtari MR, TavasoU AA, Khosravi A, 
Ahangar-Nazari I, Sabet B, et al. Determinants of tobacco use 
among youths in Isfahan, Iran. Int J Public Health 2007; 52 (3): 

173- 9. 

23. Sarraf-Zadegan N, Boshtam M, Shahrokhi S, Naderi GA, 
Asgary S, Shahparian M, et al. Tobacco use among Iranian 
men, women and adolescents. Eur J Public Health 2004; 14 (1): 
76-8. 

24. Chou SY, Hsu HH, Kuo HH, Kuo HW. Association between 
exposure to environmental tobacco smoke (ETS) and 
breastfeeding behaviour. Acta Paediatr 2008; 97 (1): 76- 80. 

25. Jedrychowski W, Perera F, Mroz E, Edwards S, Flak E, Rauh 
V, et al. Prenatal exposure to passive smoking and duration of 
breastfeeding in nonsmoking women: Krakow irmer city 
prospective cohort study. Arch Gynecol Obstet 2008; 278 (5): 
411- 7. 



Tanaffos 2013; 12(2): 41-47 



